Procollagen mBNA was isolated from mouse embryos and used for the synthesis of a highly labelled cENA probe complementary to collagen mRNA. This probe was used for the investigation of procollagen mRNA metabolism during the cell cycle of 3T6 mouse embryo fibroblasts in culture.
INTRODUCTION
These data were used to calculate the sequence complexity of procollagen mBNA, and a total sequence complexity of 11 500 nucleotides was obtained. Collagen synthesis therefore appears to be controlled primarily by the level of procollagen mBNA in the cytoplasm which could be the result of control at either the transcriptional and/or the post transcriptional level.
Assuming the nucleotide length of 4 500 for each of the procollagen
The amount of procollagen mBNA in 3T3 cells was found to be approximately 51Z of that present in 3T6 cells (Table 1) 
DISCUSSION
In probing for specific mBNA sequences by in vitro translation in a cell free extract, the disadvantage is that the mBNA may be present in an untranslatable form. In our studies, we therefore used a highly labelled cDNA probe to search for the presence of procollagen mBNA sequences. This cDNA was Table 1 Distribution of procollagen mBNA in the nucleus and cytoplasm of 3T6, 3T3 and MSV 3T3 cells. Gi ( On tit rat ion of the cDNA against collagen mRNA, the cDNA became saturated at a RNA:cDHA ratio of approximately 20:1, which could be due to the short length (620 nucleotides) of the cENA molecule.
However, such a short cDNA probe was also used by Frischauf et al., (24) for the detection of procollagen genes. Since this cDKA probe was to be used to determine relative procollagen mBNA concentrations, it was considered to be adequate for this purpose.
That procollagen gene expression is controlled at the transcriptional level in chicken embryo fibroblasts and in mouse sarcoma virus transformed chicken embryo fibroblasts, has been reported by Rove et al., (23) using such a cONA probe, and by Howard et al., (25) using procollagen cDNA restriction fragments.
Whether a minor post transcriptional mechanism such as that described for the his tone gene (6), is also operative here, in conjunction with a major transcriptional control mechanism, is not certain. The finding that procollagen mRNA is present throughout the cell cycle agrees well with previous studies on the synthesis of collagen throughout the cell cycle (7, 27).
These studies do not rule out the possibility that procollagen mBNA is being synthesized at the same rate throughout the cell cycle, but that some or more procollagen mRNA is degraded immediately after transcription in S phase cells. This uncertainty could be resolved by the in vitro transcription of chromatin isolated from G. , S, and G. phases of the cell cycle under conditions in which the RNase activity or rate of degradation of procollagen mRNA has been predetermined.
Cell contact recognized by cell surface receptors could affect the synthesis of proteins involved in cell attachment and possibly cell recognition (28).
Sparse (nonconfluent) cultures of logarithmically growing 3T6 cells which would have a higher proportion of cells in late G. and S phases than resting confluent cells, have procollagen mRNA levels which are similar to these rather than to the partially synchronized cells in late G. and S phase (Fig.6) . This result suggests that cell contact in the latter may depress collagen gene expression.
These results, together with our previous finding that his tone mRNA is synthesized predominantly during the S phase of the cell cycle in these fibroblasts (6), show that the temporal appearance of different messengers
